warmed group was significantly higher than the control group. A marked difference between forced warm air blankets and warmed bath blankets intraoperatively was demonstrated, but a drop in core temperature still occurred post induction. 4 Recommendations for further study have indicated more research is needed, particularly related to pre-warming. Pre-warming patients in the holding area before surgery could be beneficial, in addition to warming intraoperatively, in maintaining core body temperature upon admittance to PACU. Pre-warming patients could significantly lower post op sequelae, decrease P ACU recovery time, improve patient satisfaction and decrease costs from postoperative complications due to hypothermia.
Evidence is lacking in comparing long procedures with short procedures and in comparing a wider scope of diverse surgical procedures. Most of the procedures studied involved patients undergoing major laparotomies, total joint ,replacements and cardiac surgery. Evidence has supported the contention that ambulatory patients and main operating room surgical patients are subjected to the same environmental stressors, including exposure to cold ambient temperature in preoperative and surgical suites, general anesthesia, monitored anesthesia care, varied surgical times, exposed body surfaces and cavities, cold prep and IV solutions. 1 Little research has been conducted on surgical patients in the ambulatory setting with surgical times of one hour or less.
LITERATURE REVIEW
A literature review was conducted covering publications from 1995-2009 using the Cumulative Index to Nursing and Allied Health Literature (CINAHL) database and PubMed database. Key words used in the literature search were: hypothermia, .., normothermia, surgical patients, preoperative warming, intraoperative warming, postoperative warming, forced air warming, and postoperative hypothermia prevention.
These search key words were also used with modifiers such as ambulatory surgical patients and short-stay surgery, and post operative shivering. The literature reviewed was accepted if it was in English and addressed the effects of forced air warming during surgery or preoperatively in comparison to other methods of warming.
A common theme in the literature was that postoperative hypothermia is a continuing problem in surgical patients. Most of the research conducted has involved patients undergoing major surgical procedures with surgical durations of two hours or more.
Little research has been conducted on surgical patients in the ambulatory setting with surgical times of one hour or less.
Intraoperative warming research .
Increased postoperative oxygen demands occur in patients experiencing postoperative
shivering. In a randomized control trial (RCT) of 29 surgical patients above the age of 60, having planned vascular, thoracic or abdominal surgery, incidences of shivering were markedly less, 0/15 in the intervention group compared to 4/14 in the control group, one hour postoperatively. Thermal comfort scores were measured on a 0-10 Likert scale with 10 being extremely warm and 0 extremely cold; most rated comfort at 5 in the intervention group and 3 in the control group. 5 Significant increases in core body temperature were found in one RCT of 300 surgical patients undergoing total knee replacement with American Society of Anesthesiologists (ASA) (2009) Class II are patients with a mild systemic disease). This study used forced air warming as compared to resistive heating methods or cotton bath blankets. 6 Most common in the findings was that forced air warming intraoperatively was superior to other methods of warming such as resistive heating (warm water circulating mattresses or thermal blankets) or warmed cotton bath blankets. The sample and the parameters for measurement were clearly defmed. The results showed that the warmed group experienced significantly higher core body temperatures of0.577° C (95% CI, 0.427-0.726; p< 0.001) and 0.510°C (95% CI, 0.349-0.672; p<O.OOl) than the resistive heating group or the two cotton blanket groups, 6 after adjusting for age, sex, and patients' induction room temperature.
Matsuzaki et al. 7 conducted an experimental cross-sectional study of 24 patients undergoing elective laparoscopic cholecsytectomies in the open leg position who were ASA class I or II and age 20-80 years. They found that resistive heating methods such as warm water circulating mattresses or heated pads placed under the patient were not significantly different than forced air warming (circulating water mattress, 36.2 C; forced air, 36.8 C; resistive heating, 36.7 C) in preventing postoperative hypothermia.
Findings are relevant in that results showed that resistive heating and forced air warming were of signifi cant value in maintaining core body temperature to the P ACU. 7 It is important to note that the significant difference between these two studies is the sample size. Siew-Fong' s 6 sample size (n = 300) was significantly larger than Matsuzaki ' s 7 (n = 24) and may have contributed of why there was such a significant result in forced air _.
warming being of greater value in that study than in the Matsuzaki study. A weakness of both studies was that neither gave any indication that further research was needed.
Scott and Buckland 8 completed a systematic review of intraoperative warming to prevent postoperative complications. They focused on studies that measured the effects of warming therapy during surgery. Most of the studies reviewed compared warming of patients intraoperatively; a few studies conducted preoperative warming. The prewarming studies focused on infection rates and therefore were not included in this literature review. The authors reviewed 26 RCTs totaling 2070 patients; data analysis was carried out using Rev Man Software®. The data was pooled and examined for any similarities that were of clinical importance and significance to practice. The reviewers were particularly interested in answering the question: "Does prevention of hypothermia during surgery prevent postoperative complications and improve patient outcomes?" All the studies reviewed compared a standard measure of care to at least one method of preventing hypothermia. Forced air warming was the method most used. The majority of the studies showed a marked difference in core body temperature between the usual standard of care and the institution of a warming method. Of major importance is the conclusion that the reviewers no longer considered it ethical to conduct clinical trials in patients undergoing major surgery and to allow subjects to become hypothermic, considering the scope of the evidence in support of intraoperative warming. Despite this, however, they concluded the effect of preoperative warming (pre-induction of anesthesia) requires more research. preoperative, intraoperative, and postoperative values. The major finding was that maintenance of normothermia helped to reduce length ofPACU stay with a 24% reduction in costs. A significant reduction in perioperative blood loss was also reported (one patient in pre-warmed group received two units of packed red blood cells compared to six patients in the control group). 4 Recommendations for further study were not mentioned in the conclusion. Further study in patients having other surgeries and with shorter operative times, such as ambulatory surgery, is needed. shown the significant positive effects of pre-warming patients for major surgical
procedures. There is a plethora of information supporting forced warm air intraoperative warming. More research is essential to examine the effects of pre-warming patients in relation to ambulatory surgery.
• Medical and nursing staff members need to be more diligent in maintaining normothermia related to the knowledge that the reduction of core temperature within the frrst hour of anesthesia induction is a result of redistribution; internal heat flow from the warmer core to the colder periphery. 3 Patients who are having minor surgery and outpatient ambulatory surgery appear to be at great risk for hypothermia due to this exposure window. peri operative nurse has a unique knowledge base from which to acquire a set of outcomes that applies to all patients who receive care in the perioperative setting. From these outcomes, or in addition to them, the perioperative nurse selects nursing diagnoses based on assessment of the individual patient. Evidence-based practice can then be instituted based on the fact that these outcomes can be measured and evaluated for relevance to patient care in the operating room, thus expanding the database for perioperative care.
METHODS
The research question was: What is the effect of pre-warming ambulatory surgical patients with forced air blankets preoperatively, in comparison to warmed bath blankets, in maintaining core body temperatures to P ACU and on patient comfort?
• Permission to perform the study was obtained from immediate supervisors and the Director of Surgical Services at the institution. The Institutional Review Boards of the Hospital and the College both approved the study and waived consent.
A nonequivalent control group before-after design was implemented. Due to the difficulty of ethically randomizing patients in a surgical holding unit setting, a quasiexperimental design was chosen. Two groups of surgical patients were studied for core body temperature with routine standard care vs. intervention: patients receiving two warmed cotton blankets preoperatively (standard) and forced warm air intraoperatively;
and patients receiving forced warm air preoperatively, utilizing the Bair Paws® Flex warming gowns, (intervention) as well as intraoperatively. The independent variable was method of warming; outcome variables included core body temperature to PACU and patient satisfaction to PACU. Extraneous variables identified included ambient room temperatures, length of surgery, type of surgery, age, height, weight, sex and BMI.
Sample
A convenience sample of ambulatory surgical patients was obtained. Surgical patients were assigned to groups based on the week during which surgery was scheduled.
One week was assigned to the data collection for each group. During week one of data collection, patients received standard care: two warmed cotton blankets preoperatively and forced warm air intraoperatively; during week two, patients received forced warm air preoperatively (utilizing the Bair Paws® Flex warming gowns) and intraoperatively. Data was collected exclusively on ambulatory surgical patients, and all ambulatory surgical patients having anesthesia (general, monitored anesthesia care or regional) were included Data were collected by the nurses caring for the patients. The staff actively participated in the study to facilitate a broad sense of active involvement in the process.
Before the start of the study, an in-service was provided by the investigator to nursing staff and included the study purpose, use of the data collection tool, a brief overview of procedures for each of the groups, and basic information related to use of the Bair Paws® flex gown. The sales representative trained the staff in the specific use of the Bair Paws® flex gown, which had not been previously used in the facility. The researcher was available during data collection to answer questions either iB person or by cellular phone and to assure that data was collected appropriately and completely. The researcher regularly collected data with nurses on individual patients to ensure accuracy. Data recorded between the researcher and the nurses were consistently highly comparable.
The researcher reviewed data collection sheets for completeness and missing data was obtained from the patients' electronic medical record whenever possible.
Ambient room temperature and patient core temperature were monitored throughout the study. All thermometers were evaluated prior to the start of the study by the Clinical Engineering department in the hospital, to best ensure proper functioning of the units and calibration according to manufacturer' s guidelines. Ambient room temperatures were monitored via digital thermometers that displayed room temperature. These digital thermometers were added in the preoperative and P ACU suites by Clinical Engineering since they were already in place in the ORs. Lock boxes were installed on all thermostats to prevent the possibility that the room temperature settings could be changed. Patient temperature and room temperature were recorded on the data collection instrument upon patients' admittance to the preoperative holding area, upon leaving the preoperative holding unit, upon arrival to the surgical suite, intraoperatively, and upon arrival to the PACU. Body temperature was measured in the preoperative and postoperative areas utilizing the Exergen®Temporal Scanner according to the manufacturers' guidelines.
Temperature was monitored in the operating room utilizing the Sham Temp Alert II® skin temperature sensor. The researcher regularly rounded on the units to ensure that devices were in working order and to be available to answer questions from the staff.
RESULTS

'
The data was analyzed utilizing the P ASw® Statistics GradPack 17 .0. The sample consisted of96 subjects, 47 in the control group and 49 in the intervention group. The control group included 26 females and 21 males, as compared to 28 females and 18 males in the intervention group (data was missing on 3 subjects). There was no significant difference in patient characteristics; patients in both groups were, on average, overweight and their ages were varied ( to P ACU in the intervention group. Because the mean temperatures by group appeared different, a t-test was performed to examine for significance ( Table 5 ). The control group had a mean temperature decrease of 0.01 o F from the preoperative temperature to P ACU while the intervention group had a mean temperature increase of 0.19° F of core body temperature to P ACU. These results were not statistically significant but are clinically significant to the care we provide to surgical patients.
Surprisingly, patients in both groups had a drop in core body temperature post induction of anesthesia. A post induction drop in core body temperature continues to occur even after patients are pre-warmed. 9 What was surprising in this study was that the control group had an intraoperative mean temperature of 97. (Table 6 ).
Overall patients' complaints of pain, cold and shivering were noteworthy in the intervention group. Of the 47 patients in the control group, seven arrived to PACU complaining of cold and one arrived complaining of cold and shivering, compared to the intervention group (n=49) in which only one arrived complaining of cold. In the control group, seven patients arrived to the P ACU with a pain score > 7 out of 10 as compared to the intervention group, with three patients that arrived to the f ACU with a pain score> 7 outoflO.
Patients in the intervention group were followed up at home with a phone call from a representative of the participating institution and answered an evaluation questionnaire related to the use of the Bair Paws® system. This evaluation questionnaire was not part of the design for this study, but the results are relevant to patient satisfaction and are reported here. The Bair Paws® flex gowns were rated on a 5 point Likert scale, with 5 strongly agree and 1 strongly disagree. The institution' s evaluation of the product showed that of the 51 patients who responded to the questionnaire, 86.3% strongly agreed/agreed that the gown kept them comfortable, 84.3% strongly agreed/agreed that it was easy to adjust the temperature setting on the gown to a comfortable range, and 78.4o/o _____ ,. , strongly agreed/agreed to preferring the warming gown to the hospital standard cloth gown and bath blankets.
DISCUSSION
The National Institute for Clinical Excellence (NICE) has defined a temperature difference of 0.2° C between an intervention and control group as being of clinical significance in hypothermic patients. 13 Preoperative temperatures were higher in the intervention group by 0.174° F, as compared to the control group (98.044 intervention vs.
97.87° F control) upon discharge to the OR. Mean patient core temperatures to PACU were 0.13 °F higher in the intervention group than the control. Significant for this study is the increase in mean core body temperatures in the intervention group to maintaining normothermia to PACU. Patient comfort was increased and clinically relevant to the care perioperative nurses provide to surgical patients.
'\
Limitations of this study included that the patients were allowed to control the temperature of their pre-warming units, which may have impacted the results. Limited demographic data was collected and it was assumed that the patient sample was representative of the institutions' ambulatory surgery patients. The variable amounts of time in the preoperative area, which were secondary to wait times for surgery, fluctuated depending upon the duration of surgery and surgeon availability; therefore, some patients received warming longer than others. Participating subjects underwent a wide variety of procedures during this study which impacted OR wait times. Further research might study similar ambulatory procedures in specified OR rooms. Environmental factors, related to the substantial temperature difference between the preoperative holding area and the operating room theatre, may have influenced core body temperature results intraoperatively and to PACU. Intraoperative temperature results may have been skewed related to the different instruments used in the preoperative and P ACU areas vs. the OR.
An important nursing consideration is that operative nursing temperature-taking must be consistent and comparable in measurement.
Heat loss during surgery is inevitable. Thermal redistribution occurs after induction of anesthesia and accounts for a decrease in core temperature of up to 1.6° C. 
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Results showed that nurses' definitions were varied and inconsistent. It is imperative that standardized guidelines from NICE, ASP AN or AORN be adopted. 16 The Further nursing research in this area is needed.
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